Gastroesophageal cancer is the sixth leading cause of cancer-related death worldwide. The 2 most common histologies are squamous cell carcinoma and adenocarcinoma, which has seen an increase in incidence correlating with an increase in obesity in developed countries. Gastroesophageal adenocarcinoma has a preponderance to metastasize early, making it a highly lethal cancer with a low 5-year survival rate of ~15-25%. Therefore, for the majority of patients, treatment focuses on palliation and prolongation of survival. Combination chemotherapy regimens, mostly platinum-based, have only modestly prolonged survival in patients with stage IV disease. Recently, it was discovered that the activation of the HER2 receptor plays an important role in a minority of adenocarcinomas of the distal esophagus and stomach. This introduced the treatment option of trastuzumab (Herceptin), a monoclonal antibody directed at the HER2 receptor, which has demonstrated improvement in overall and progression-free survival as noted in the ToGA trial. Currently, the role of Herceptin therapy beyond first-line therapy and outside of combination regimens is not well established. In this
Introduction
Esophageal cancer can be separated into 2 main categories, squamous cell carcinoma or adenocarcinoma. It is estimated that ~17,000 cases of esophageal cancer will be diagnosed in the USA yearly [1, 2] . Additionally, ~15,000 annual deaths are expected from this malignancy [1, 2] . In the USA, there has been a decline in the incidence of squamous cell carcinoma of the esophagus, but an increase in adenocarcinoma has also been noted [1, 3] . This change is believed to be due to a decrease in tobacco usage but an increasing patient population with obesity [1, 3] .
Previous studies have demonstrated that a history of smoking, alcohol consumption, or a diet lacking fruits and vegetables accounts for ~90% of esophageal squamous cell cancers in the USA [1, 2] . The majority of adenocarcinomas arise from Barrett metaplasia of the esophagus due to gastroesophageal reflux disease [1, 2] . Other important risk factors include smoking, alcohol consumption, and obesity [1, 2] .
While the risk factors are similar, the pathology of these 2 types of esophageal cancer differs dramatically. Squamous cell carcinomas are often diagnosed in the midportion of the esophagus and arise from denuded epithelium or plaques [2, 4] . These early lesions become infiltrating or ulcerated masses and disseminate quickly to include the local lymph nodes and lymphatics [4] . Distant metastases occur to the liver, lung, and bone and are seen in ~30% of patients [5] . Adenocarcinoma most commonly occurs along the gastroesophageal junction, and results from Barrett metaplasia [4, 6] . Early lesions present as an ulcer or nodule, and lymph node metastases occur early in this disease process [4, 6] . Clinical manifestations include dysphagia from esophageal obstruction, weight loss due to dysphagia, and tumor-related anorexia and nausea/vomiting [4, 6] .
Cancers of the gastroesophageal tract have a relatively high mortality, mostly because of their preponderance to metastasize quickly [4, 6] . Locally advanced, unresectable, and metastatic cancers of the gastrointestinal tract are not curable [2, 6] . The overall survival rate at 5 years is estimated to be 15-25% [7] . Goals of therapy include palliation of symptoms and prolongation of survival. Multidisciplinary management utilizing endoscopic procedures, surgical interventions, systemic chemotherapy, and radiotherapy are the primary therapeutic approaches in the management of this cancer. Overexpression and/or amplification of the HER2 receptor has been associated with an aggressive growth pattern of esophageal and gastric cancers [8] . It is estimated that between 10 and 30% of gastroesophageal adenocarcinomas overexpress HER2 [8] . The addition of the therapeutic monoclonal antibody targeting the HER2 receptor (trastuzumab, Herceptin) to chemotherapy was evaluated in a randomized trial and demonstrated improvement in progression-free and overall survival in the first-line therapy of metastatic gastroesophageal adenocarcinomas overexpressing HER2 [8] . There is limited data or experience in this population when utilizing trastuzumab after progression with first-line therapy or as maintenance monotherapy. The following 2 case reports demonstrate a complete and long-lasting response utilizing trastuzumab in combination with induction chemotherapy and as maintenance therapy in the management of metastatic esophageal adenocarcinoma.
Case Presentation
The first case involves a 66-year-old male who was diagnosed with gastroesophageal junction adenocarcinoma. He presented with symptoms consistent with GERD and epigastric discomfort. He underwent an upper endoscopy in February 2014, at which time a 4-cm mass was noted, and biopsy confirmed adenocarcinoma, staged as T3N1Mx (Fig. 1) . The patient underwent concurrent chemoradiation with carboplatin/paclitaxel in March 2014 and completed treatment in April 2014. An esophagectomy was performed in June 2014. However, during a restaging scan 3 months later a posterior right lower lobe pulmonary nodule was noted. The nodule was biopsied and proved to be metastatic adenocarcinoma. His performance status was 1 as measured by the ECOG scale. The patient underwent 6 cycles of FOL-FOX. The tissue specimen was noted to overexpress HER2; therefore trastuzumab was added to chemotherapy in January 2015. After achieving complete PET CT response in June 2015, the therapy was switched to maintenance trastuzumab (consisting of 6 mg/kg every 3 weeks). Restaging CT scans in November 2015 revealed stable disease without progression. Another PET CT in February 2016 demonstrated no evidence of recurrent disease or active residual disease. The patient was tolerating trastuzumab therapy, and multiple surveillance ECHO examinations did not demonstrate change in his cardiac ejection fraction. At the present time, more than 3 years since the original diagnosis of metastatic adenocarcinoma, repeat staging scans have failed to demonstrate any evidence of recurrence or disease progression (Fig. 1) .
The second case is a 61-year-old male who presented with acid reflux symptoms in early May 2015. He underwent an EGD with a mass noted, and a biopsy was obtained confirming the diagnosis of gastroesophageal adenocarcinoma (Fig. 2) . Staging scans revealed pulmonary nodules which were biopsied and demonstrated the presence of metastatic adenocarcinoma. The tumor tissue was amplified for HER2, with overexpression noted. His performance status was 0 as measured by the ECOG scale. The patient started combination chemotherapy with docetaxel, cisplatin, and capecitabine plus trastuzumab (Herceptin). Unfortunately, the patient became neutropenic and a dose adjustment was made. PET CT performed in August 2015 demonstrated an excellent response with the previously affected nodal areas now completely regressed. Capecitabine was discontinued after 3 cycles due to severe fatigue and hand-foot syndrome but docetaxel, cisplatin, and trastuzumab were continued for an additional 5 cycles. Given the continued response, cisplatin was discontinued and the patient continued on docetaxel and trastuzumab for another 2 cycles. In February 2016 repeat staging scans revealed no evidence of active disease; therefore docetaxel was discontinued and the patient was continued on trastuzumab maintenance (6 mg/kg every 3 weeks). The patient tolerated this therapy well, and ECHO examinations did not reveal a decrease in cardiac ejection fraction. However, after 3 months of trastuzumab maintenance therapy a PET CT scan demonstrated disease progression in the left supraclavicular lymph nodes. Paclitaxel was introduced while trastuzumab therapy continued. However, after 2 months on this therapy he demonstrated slight progression of disease and the therapy was then changed to FOLFIRI plus trastuzumab. He completed 6 cycles of this combination with evidence of complete remission on PET CT scan. At that time (January 2017) he received consolidative radiation therapy (50.4 Gy) to the primary tumor field and previously involved nodal areas including the supraclavicular lymph nodes. The patient completed radiation therapy (with capecitabine as radiation sensitizer) in March 2017 and was continued on maintenance therapy of trastuzumab. PET CT in June 2017 failed to demonstrate any evidence of disease recurrence or active metastatic disease process (Fig. 2) . The patient has continued on trastuzumab maintenance therapy with continued evidence of a complete response 30 months after the diagnosis of metastatic disease (last evaluation with PET CT was in September 2017).
Discussion
Since the 1970s the incidence of squamous cell carcinoma has been declining while the incidence of adenocarcinoma of the distal esophagus and gastroesophageal junction has been on the rise [1, 3] . The diagnosis of adenocarcinoma carries a poor prognosis as this malignancy metastasizes quickly and has a high recurrence rate [2, 6] . Therefore, therapy has largely focused on the palliation of symptoms, improvement of the quality of life, and prolongation of survival.
Between 10 and 30% of gastroesophageal adenocarcinomas have amplification and/or overexpression of HER2 [8] . HER2 is an epidermal growth factor receptor involved in the transmission of growth factor signaling that promotes cellular proliferation and inhibits apoptosis [8] . This was initially discovered in breast cancer models and led to the development of a therapeutic anti-HER2 monoclonal antibody (trastuzumab, Herceptin) [8] . Roughly 10 years later this concept was explored in patients with gastric and esophageal adenocarcinomas which were found to overexpress HER2 [8] .
The benefit of adding trastuzumab to chemotherapy in patients with metastatic gastroesophageal adenocarcinomas with HER2 overexpression was demonstrated in the ToGA trial [9] . This trial compared standard chemotherapy (6 cycles of cisplatin + either fluorouracil or oral capecitabine) with and without trastuzumab (given as a loading dose of 8 mg/kg and then 6 mg/kg every 3 weeks as a maintenance dose) [9] . The objective response rate was higher in those subjects who received trastuzumab, and the median overall survival was significantly increased in this group [9] . Based on results from this trial, trastuzumab was approved in combination with cisplatin and fluoropyrimidines for the firstline therapy of patients with metastatic HER2-positive adenocarcinoma [9] . Future studies are aimed at optimizing dosing, schedule, sequence, and additive or synergistic benefits of combining trastuzumab with different chemotherapy regimens.
The dosing and schedule of trastuzumab was further studied in the HELOISE trial, which compared maintenance dosing of 10 mg/kg every 3 weeks to 6 mg/kg every 3 weeks [10]. The 10 mg/kg dosing did not demonstrate an associated increase in efficacy [10] . Many clinicians utilize the cardiac ineligibility criteria from the North American adjuvant Herceptin trials, which are utilized in breast cancer, as exclusion criteria [11] . Further studies are necessary to evaluate whether these criteria may be applied to gastroesophageal adenocarcinoma which tests positive for HER2. Additionally, the current literature is limited with regard to the length and sequence of trastuzumab therapy in patients with gastric or esophageal adenocarcinomas. For patients with HER2-positive breast cancer, the maintenance duration of trastuzumab therapy has been set to 52 weeks [11] . The concept of continuing HER2 receptor blockade beyond progression on chemotherapy has demonstrated benefit in patients with metastatic HER2-overexpressing breast cancer [11] .
An additional factor which may affect the expression of HER2 and therapeutic options is the location of the tumor. In a study completed by Van Cutsem et al. [12] , a correlation was noted in HER2 positivity and location of the tumor. Patients with specimens from the gastroesophageal junction had a higher HER2 positivity than those tumors found in the body of the stomach [12] . As noted in the case report above, both of the patients presented had tu-mors located in the gastroesophageal junction. This is reminiscent of another study that demonstrated response to anti-EGFR targeting in patients with gastroesophageal cancer compared to more distal tumors in the stomach [13] . Based upon these studies, it appears that the location of gastroesophageal adenocarcinoma plays an important role in its responsiveness to targeted therapies [12, 13] .
These case reports demonstrate rarely seen complete response to the combination of trastuzumab with a chemotherapy regimen, followed by long-lasting remissions on trastuzumab maintenance monotherapy. While these 2 cases are anecdotal, they raise important questions regarding optimization of trastuzumab therapy in HER2-overexpressing gastroesophageal adenocarcinomas, beyond first-line combination therapy. There is a clear precedence for continuing biologic therapy beyond progression in breast cancer (trastuzumab) and colon cancer (bevacizumab). Given the increasing efficacy, and also unfortunately the toxicity of combination chemotherapy regimens for gastric and esophageal cancers, the concept of maintenance therapy and/or a "STOP and GO" approach becomes increasingly appealing in this disease. Further studies are required to evaluate the duration of therapy, the prognosis status of HER2 positivity, and the overall survivability of metastatic gastroesophageal adenocarcinoma with HER2 expression. 
